This bias owes a lot to Keller's own acculturation within mathematical biology; however, it also leaves out a of Biological Differences whole discourse of theoretical biology that was not specifically mathematical and that contributed a lot to explanations of development. Conceptual questions of the Biochemical Adaptation: Mechanism and Process kind that Keller addresses in her book have been part in Physiological Evolution of a more inclusive discourse of theoretical biology dur-
About the Description and the Origin
sion. Another important fact is underlined: that the bioThe answers will not be found in the book by P. Hological world is both unified, by conserved processes chachka and G. Somero, but the complexity of the probsuch as glycolysis, and divided, by diverse strategies lem and of the challenging tasks and unresolved quesin other arenas. tions that await intrepid scientists is underlined.
The second and third chapters provide background When I started to read this book, a few days after on cellular metabolism and homeostasis, and on oxygen receiving it, terrible news was brought to me by Janet availability, respectively. as well as red blood cell mass in relation, of course, Generally speaking, the book appears to cover two with blood viscosity and O 2 carrying capacity. different aspects related to adaptation: the first deThe chapter on diving is followed by a chapter disscribes the biodiversity in certain environments without cussing human hypoxia tolerance. This is mainly treated focusing on the mechanism sustaining the adaptation by comparing the physiological and biochemical status to local or transitional changes. The second is clearly of lowlanders, suddenly or progressively exposed to an attempt to elucidate the processes, as in the chapter high altitude, to that of native highlanders such as the on temperature, that have led to biochemical and physiQuechuas from the Andes or the Sherpas from the Himaological adaptation to a specific physical or chemical layas. One of the apparent paradoxes resulting from the parameter. This is clearly indicated in the first chapter, acclimatization of lowlanders to high altitude is that the "The goals and scope of this volume," which defines postexercise blood lactate concentration decreases as the vocabulary used. For example, by "adaptation" they a function of the altitude; the higher the altitude, the connote either the process through which a biochemical lower the lactate peak. This is apparently due to the trait arose and its history or the current utility of the trait. They also underline the importance of time when coupling of lactate and ATP production, thereby shifting the equilibrium of the reaction catalyzed by creatine The final chapter is also the longest (160 pages) and phosphokinase towards the production of ATP. Alis an exhaustive analysis of the effects of temperature though a high proportion of the physiological characters on living organisms. To my knowledge, it is the only related to the adaptation to altitude of lowlanders and publication that covers the numerous temperature adhighlanders are conserved, adaptable characteristics aptation processes known to exist in living organisms. are also observed. It is not surprising to record that heart This has obviously forced the authors to an extraordimetabolism in lowlanders utilizes fatty acids, glucose, nary effort of synthesis, which was in any case worthor lactate depending on the availability. In highlanders, while and extremely helpful for the reader. The chapter however, the use of glucose is significantly preferred classically starts with the reductionist approach debecause the ATP yield per O 2 consumed is significantly scribing the effect of low and high temperatures on higher than for the fatty acids. Another striking characmacromolecular structures such as proteins and suprateristic of highlanders is the higher proportion of slow molecular structures such as membranes. Several incurtwitch fibres in their skeletal muscles, consistent with sions in the extremophile world of prokaryotes, both their ability to reduce the lactate accumulation during psychrophiles and thermophiles, are made, underlining exercise. The phylogenetic origin of human hypoxia tolthe importance of flexibility for preserving enzyme activierance is also discussed, first under the form of a conties at low and high temperatures in a way similar to the vergence hypothesis resulting from the selective preshomeoviscosity concept in membranes. Again there are, sure exerted by high altitude, and second by a common in my opinion, some thermodynamic concepts that are descent hypothesis based on the possible fact that the oversimplified, such as the activation entropy compenhuman species originates from cold and dry environsation phenomenon encountered in cold-adapted enments characterized by medium altitudes.
zymes. Indeed, the ⌬S* for cold-adapted enzymes is not Chapter six is, in my opinion, the most interesting always negative; it can also be positive as hydration chapter of the book. temperature is reduced since the entropy changes a bad solvent for amino acid side chains in the folding largely increase concomitantly. These points are of of proteins is also stressed. In this context, the role of course minor and do no affect the overall quality of the hydrophobic interactions may be overestimated. Inwriting, which continues well, with an analysis of the deed, the authors write, "In hydrophobic interactions, differences between endothermy (homeothermy) and the entropy change plays the dominant role in the overall ectothermy, and the role played by the brown adipose free energy change (⌬G) of the process." If this is true at tissue as a heat producer. In the same context, mechalow and moderate temperatures, at higher temperatures nisms of heat generation through shivering and nonshivthe hydration process does not play a significant role ering thermogenesis are also analyzed. The chapter and the entropy change tends to zero. Therefore, the ends with freeze avoidance mechanisms through the hydrophobic interactions do not occur with a positive production of antifreeze compounds, which allows modification of the enthalpy anymore but a negative some insects to survive exposure to temperatures as modification due to the fact that the only residual force low as Ϫ55ЊC, as well as freeze tolerance with a thorough is due to Van der Waals interactions. The authors are description of the chemicals involved. certainly aware of this, since at the end of the chapter, In summary, this is an extremely valuable and wellthe hydrophobic effect is more generally discussed in written book, a remarkable synthesis of the extremely the context of thermophilic organisms. I cannot, howdiverse studies devoted to the physiological and bioever, accept the idea that hydrophobic stabilization is chemical adaptations in various living organisms, in parlost at elevated temperatures even if it is reduced to ticular multicellular organisms. The different chapters Van der Waals interaction that are almost independent are rendered more readable thanks to the clear interpreof the temperature (Makhatadze and Privalov, Adv. Prot. tation and careful analysis of the data by these two Chem. 47, 307-425, 1995). An interesting paragraph is prominent scientists. also devoted to the performance of intracellular enzymes, both at the fundamental level of the interrelation of substrate concentrations, k cat and K M values, as well Charles Gerday as at the cellular level of the organization of proteins Laboratoire de Biochimie B6 in the cytoplasm. The problem of halophilicity is also Université de Liè ge analyzed as well as that of the adaptation to desiccation, B-4000 Liè ge with a thorough analysis of the role played by trehalose and sucrose in the survival of desiccated cells. Belgium
